Introduction
============

Ocular surface squamous neoplasia (OSSN) is a dysplasia of the conjunctival, limbal, or corneal epithelium,[@b1-opth-7-1889] with a prevalence of 0.2--3.5 cases in 100,000.[@b2-opth-7-1889] It is more frequently observed in individuals living in tropical regions[@b3-opth-7-1889] and is rarely observed in central Argentina. OSSN includes conjunctival and/or corneal intraepithelial neoplasia, intraepithelial carcinoma of the conjunctiva, and conjunctival squamous cell carcinoma.[@b4-opth-7-1889]

In 1978, Pizzarello and Jakobiec[@b5-opth-7-1889] proposed a new denomination for conjunctival intraepithelial neoplasia, which was classified into mild and severe dysplasia. In the mild form, dysplastic cells comprise less than half of the epithelium layer, while in severe forms dysplastic cells comprise more than 50% of the epithelium.[@b3-opth-7-1889],[@b5-opth-7-1889] In situ carcinoma of the conjunctiva (ISCC) corresponds to the severe form of conjunctival intraepithelial neoplasia.[@b6-opth-7-1889]--[@b7-opth-7-1889]

Conjuctival intraepithelial neoplasia affects the epithelium layer without basal membrane invasion,[@b8-opth-7-1889] while in conjunctival squamous cell carcinoma, the basal membrane and eventually other contiguous tissues are invaded,[@b9-opth-7-1889]--[@b11-opth-7-1889] with rare distant metastasis.[@b3-opth-7-1889],[@b12-opth-7-1889]--[@b15-opth-7-1889]

Many risk factors, such as chronic ultraviolet radiation exposure,[@b12-opth-7-1889],[@b14-opth-7-1889],[@b16-opth-7-1889]--[@b18-opth-7-1889] human papilloma virus,[@b3-opth-7-1889],[@b19-opth-7-1889],[@b20-opth-7-1889] human immunodeficiency virus,[@b3-opth-7-1889],[@b21-opth-7-1889]--[@b23-opth-7-1889] and tobacco smoking,[@b12-opth-7-1889] have been associated with OSSN. Such agents may damage proteins, enzymes, and cells, leading to dysplastic cellular changes. Armstrong and Kricker[@b24-opth-7-1889] hypothesized that chronic ultraviolet radiation exposure might alter limbal stem cells producing dysfunctional damage. Several authors have emphasized the role of integrins, proteins of the extracellular matrix that play a fundamental role in the development and homeostasis of most epithelial tissues, as being capable of suppressing proliferation of the epithelium under normal circumstances.[@b25-opth-7-1889]--[@b27-opth-7-1889] Ng et al[@b17-opth-7-1889] proposed that ultraviolet radiation could damage extracellular matrix metalloproteinase and its regulators, producing dysfunctional and finally dysplastic changes, resulting in OSSN. In fact, there are several publications that mention molecular changes involved in squamous cell carcinoma.[@b28-opth-7-1889]--[@b32-opth-7-1889]

Symptoms of OSSN are nonspecific, and biomicroscopically can be confused with pingueculitis, pterygium, conjunctival keratosis, or chronic atypical conjunctivitis.[@b3-opth-7-1889] Although a thorough slit-lamp examination is almost always adequate for diagnosis of OSSN, optical microscopy is necessary to confirm the diagnosis and to differentiate conjuctival intraepithelial neoplasia from conjunctival squamous cell carcinoma.[@b12-opth-7-1889]

Many surgical procedures have been proposed, either as a single treatment[@b12-opth-7-1889],[@b14-opth-7-1889] or associated with different adjuvants like mitomycin C,[@b7-opth-7-1889],[@b33-opth-7-1889]--[@b35-opth-7-1889] ciclosporin A,[@b35-opth-7-1889] topical 5-fluorouracil,[@b36-opth-7-1889] beta ray strontium-90,[@b37-opth-7-1889] cryotherapy,[@b12-opth-7-1889],[@b38-opth-7-1889] contralateral conjunctival graft, and oral mucosa or amniotic membrane transplantation.[@b3-opth-7-1889]

The purpose of this paper is to report our experience in treating ISCC with surgical excision in association with cryotherapy.

Materials and methods
=====================

Files of patients seen at our department with a presumed pretreatment diagnosis of OSSN and a histopathologic diagnosis of ISCC and treated by the same surgeon were reviewed. All patients lived in the periphery of Córdoba city in central Argentina, generally undertook indoor activities, and had not been exposed to any particular pollutants. The two men had conventional office-based occupations and the two women performed home-related duties. Preoperatively, all patients received a comprehensive ophthalmologic examination.

Surgery was done under local anesthesia (subconjunctival infiltration of 2% lidocaine with epinephrine). Simple excision was performed for the entire lesion with a tumor-free margin of 1--2 mm and the underlying Tenon's capsule, followed by contiguous freezing cryoapplications with the retina probe along the resulting surgical bed margins, each cryoapplication being stopped after focal ice ball formation. In one case, the margins of the tumor visibly compromised the neighboring corneal epithelium, so a superficial laminar keratectomy was performed and contiguous freezing cryoapplications were performed over the denuded area. The conjunctival wound was sutured with separate stitches of nylon monofilament 9-0. Postoperative topical antibiotic and anti-inflammatory drops were used five times a day for 30 days. Surgical specimens from all patients were immediately fixed in formalin for 24 hours, embedded in paraffin, and stained with hematoxylin and eosin for study under light microscopy.

Results
=======

Four eyes in four patients (two men and two women) of mean age of 53.2 ± 14 (39--71) years were operated on during the study period. Preoperatively, several nonspecific clinical signs were present, such as foreign body sensation (50%), burning sensation (25%), visible tumor (50%), and red eye (50%).

Biomicroscopically, one patient had an ulcerated pinguecula ([Figure 1A](#f1-opth-7-1889){ref-type="fig"} and [B](#f1-opth-7-1889){ref-type="fig"}), three patients had limbal or retrolimbal nodular leukoplakic lesions ([Figure 2A](#f2-opth-7-1889){ref-type="fig"}), with one being a nodular leukoplakic keratinized lesion ([Figure 3A](#f3-opth-7-1889){ref-type="fig"}) showing infiltration of the corneal epithelium ([Figure 3B](#f3-opth-7-1889){ref-type="fig"}) that did not stain with topical fluorescein (not shown). In two patients, the location was nasal and in the other two was temporal. Postoperatively, only mild to moderate local discomfort was observed for an average of 5 days.

The diagnosis of ISCC was established histopathologically, and all but one case showed tumor-free edges. The patient with preoperative corneal invasion ([Figure 3A](#f3-opth-7-1889){ref-type="fig"} and [B](#f3-opth-7-1889){ref-type="fig"}) had tumoral cells in the corneal margins of the excised specimen. Mean follow-up was 6.5 (2--14) years. None of the patients had recurrence, and all had excellent healing with discrete biomicroscopically visible scar ([Figures 1C](#f1-opth-7-1889){ref-type="fig"}, [2B](#f2-opth-7-1889){ref-type="fig"}, and [3C](#f3-opth-7-1889){ref-type="fig"}).

Discussion
==========

ISCC may have nonspecific clinical signs and symptoms, and may be underdiagnosed.[@b3-opth-7-1889],[@b14-opth-7-1889],[@b38-opth-7-1889] Clinically, it can be confused with pterygium, pinguecula, and papilloma, and it must be distinguished from other distinct conjunctival diseases such as solar keratosis, lymphoma, chronic blepharitis, conjunctivitis, atypical pannus, actinic keratosis, keratoacanthoma, and nevus.[@b39-opth-7-1889] The prevalence of ISCC in Argentina is not well defined, given that here it is an uncommon condition when compared with the frequency observed in India,[@b40-opth-7-1889] Africa,[@b23-opth-7-1889] Australia,[@b12-opth-7-1889] or tropical regions.[@b14-opth-7-1889]

In our patients, clinical presentation was variable, as noted by other authors, ie, chronic sometimes ulcerated keratinized nodules or plaques affecting the interpalpebral bulbar conjunctiva and corneal epithelium, surrounded by conjunctival hypervascularization.[@b3-opth-7-1889],[@b38-opth-7-1889] ISCC is usually unilateral, but bilateral cases have also been reported.[@b12-opth-7-1889]

Macroscopically, ISCC has been described as leukoplakic, gelatinous, papilliform, nodular, or diffuse.[@b12-opth-7-1889],[@b41-opth-7-1889] Exfoliative cytology may help for a precise preoperative diagnosis of OSSN, but a thorough biomicroscopic observation is very frequently diagnostic.[@b42-opth-7-1889] However, the definitive diagnosis is provided by histopathology.[@b12-opth-7-1889]

Different therapeutic associations have been described with good results, emphasizing the use of mitomycin C and topical ciclosporin to prevent recurrences.[@b35-opth-7-1889] However, use of immunomodulators is unsafe because of the risk of secondary damage to the ocular surface epithelium, such as punctate keratopathy, conjunctival hyperemia, eyelid and eye irritation,[@b7-opth-7-1889],[@b34-opth-7-1889],[@b35-opth-7-1889] and loss of limbal cells after treatment.[@b43-opth-7-1889] The use of topical 5-fluorouracil has not shown good results in the long term, with multiple relapses and need for reoperations.[@b36-opth-7-1889] Beta ray strontium-90 has also been used with relative therapeutic success and some relapses, but with frequent side effects such as cataracts, glaucoma, surface ulcers, and episcleral telangiectasia.[@b37-opth-7-1889],[@b44-opth-7-1889]

The addition of cryotherapy to surgical excision has been reported to be highly successful in the treatment of ISCC.[@b12-opth-7-1889],[@b14-opth-7-1889] In our series, no recurrences, side effects, or complications from treatment were observed with a single treatment session, even in the case with preoperative corneal infiltration and compromised margins of the excised lesion. Three (75%) of our cases had incisional borders free of tumor and one had positive margins. In this case ([figure 3](#f3-opth-7-1889){ref-type="fig"}), the tumor was situated in the nasal region. Galor et al[@b45-opth-7-1889] observed that negative incisional margins and nasal localization indicate a low risk for developing recurrences of conjunctival neoplasia.

Our study has two important limitations. The first one is that the sample is small, principally because of the infrequent occurrence of ISCC in Argentina, especially in the central area of the country with its subtropical inland climate. The second limitation is the retrospective nature of this study. Randomized controlled trials to assess optimal treatment of this disease are needed in the settings where it occurs most frequently.

In conclusion, simple surgical excision associated with cryotherapy was effective for the treatment of ISCC in this small case series, with no adverse effects or recurrences after a long follow-up.
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![(**A**) Right eye of a 46-year-old woman showing a globular pinguecula-like nasal conjunctival lesion. (**B**) Same lesion stained with fluorescein showing surface ulceration in its apex. (**C**) Successful surgical result in the same eye after 2 years of follow-up.](opth-7-1889Fig1){#f1-opth-7-1889}

![(**A**) Left eye of a 71-year-old man showing a juxtalimbal leukoplakic irregularly nodular lesion with dilated perilesional conjunctival vessels. (**B**) Post surgical result in the same eye after 2 years of follow-up.](opth-7-1889Fig2){#f2-opth-7-1889}

![(**A**) Right eye of a 57-year-old man showing a limbal protruding and keratinized lesion with extension seeds to the prelimbal corneal epithelium, better observed with higher magnification and back scattered illumination (**B**). (**C**) The same eye 6 years later, with a smooth conjunctival scar and a discrete perilimbal opacity, without biomicroscopic signs of recurrence.](opth-7-1889Fig3){#f3-opth-7-1889}
